INTRODUCTION
============

The fulfilment of the right to regular and permanent access to sufficient amounts of high-quality foods without hindering the access to other essential needs is known as food security.[^a^](#fn1){ref-type="fn"} Food insecurity levels range from worry and anguish brought by the uncertainty of having food regularly to lack of food.[^a^](#fn1){ref-type="fn"} ^,^ [^b^](#fn2){ref-type="fn"}

An instrument that assesses food insecurity was developed in the 1990s in the United States.[@r7] Subsequently, it was modified and adapted in many countries.[@r1] ^,^ [@r2] ^,^ [@r6] ^,^ [@r8] To aid studies of shorter duration and/or lower financial resources, Blumberg et al developed a scale with six questions, based on the original North American version.[@r4]

Brazil also has an adaptation of the scale, known as *Escala Brasileira de Insegurança Alimentar* (EBIA -- Brazilian Food Insecurity Scale), which has been duly validated for the population and broadly used.[@r3] ^,^ [@r9] ^,^ [@r16] However, some surveys do not use the EBIA due to the large number of questions and to the cost involved in administering them. National surveys have proposed to use the North American scale with six questions to investigate the food insecurity situation,[@r11] ^,^ [@r12] but a study carried out in the city of Pelotas, RS, Southern Brazil, verified that there is no satisfactory concordance between the EBIA and this scale.[@r13]

This study aimed to propose a short version of the Brazilian Food Insecurity Scale.

METHODS
=======

Two samples were used in this study. The first was composed of 230 low income families living in the city of Pelotas and the second was composed of 15,575 women of childbearing age, aged 15 to 49 years, whose data were obtained from the 2006 *Pesquisa Nacional de Demografia* e Saúde (PNDS -- National Survey on Demography and Health).[^c^](#fn3){ref-type="fn"}

The Pelotas sample is part of a cross-sectional study carried out between April and October 2011 in the catchment area of the *Unidade de Saúde da Família* (USF -- Family Health Unit) of a neighborhood located on the periphery of the city.[@r13] This study aimed to validate the short version of the food insecurity scale proposed by Bickel et al[^b^](#fn2){ref-type="fn"} (2000) and it was targeted at the families that lived in that neighborhood. The second sample (PNDS) analyzed the health of women of reproductive age and of children younger than five years. Complementary information on the methodology can be obtained from the above-mentioned studies.[@r13] ^,^ [^c^](#fn3){ref-type="fn"}

The two samples were used to test the results of the analysis in different scenarios, which made the conclusions more robust. In both samples, the EBIA was administered to the person responsible for food in the household. The questions referred to the period of three months prior to the interview. To each affirmative answer, the value "1" was assigned. The scale administered in PNDS was different from the original EBIA in terms of the number of questions: 16 in the PNDS and 15 in the original one. This did not influence the analysis, as this change originated from the division of question 5 in two questions, which were subsequently regrouped in the analysis.

In both studies, to classify food security/insecurity, the score was calculated by considering the number of positive answers in each item of the scale, according to the household's age composition. Only eight questions applied to households without individuals younger than 18 years. Therefore, the maximum score that could be achieved would be eight. For households with individuals younger than 18 years, the complete questionnaire was administered, with a maximum score of 15. The EBIA's score criterion and cut-off point allows for the division in four categories and three levels of intensity -- food security (FD), mild, moderate and severe food insecurity --, attributed according to the presence or absence of individuals younger than 18 years in the household.

As the short version proposed here must serve as a food insecurity tracker among families and must function in the same way for households with and without individuals younger than 18 years, the questions of the scale referring to this age group were excluded from the proposed scale. In the last Technical Workshop for the Analysis of the Household Measurement Scale of Food Insecurity,[^d^](#fn4){ref-type="fn"} the exclusion of the association between weight loss and food insecurity was approved, as well as the exclusion of a repetitive item: question 9.

After these exclusions, seven questions remained from the original scale. Based on these seven questions, two short-scale models for food insecurity assessment were tested. The first contained the seven questions ([Table 1A](#t01){ref-type="table"}).

Table 1Proposals for a food insecurity scale that is a reduced version of the Brazilian Food Insecurity Scale. Pelotas, RS, Southern Brazil, 2013.(A) Proposal with seven questions(A) Proposal with seven questions1) In the last 3 months, were you worried that the food in your home would end before you could buy, receive or produce more food?2) In the last 3 months, did the food end before you had money to buy more?3) In the last 3 months, did you run out of money and you could not have a healthy and varied diet?4) In the last 3 months, did you or an adult in your home reduce the amount of food in your meals, or skip meals, because there was not enough money to buy food?5) In the last 3 months, did you eat less than you thought you should because there was not enough money to buy food?6) In the last 3 months, did you feel hungry but did not eat because you could not buy enough food?7) In the last 3 months, did you or any other adult in your home spend one entire day without eating or had only one meal per day because there was no money to buy food?(B) Proposal with five questions1) In the last 3 months, were you worried that the food in your home would end before you could buy, receive or produce more food?2) In the last 3 months, did the food end before you had money to buy more?3) In the last 3 months, did you run out of money and could not have a healthy and varied diet?4) In the last 3 months, did you or an adult in your home reduce the amount of food in your meals, or skip meals, because there was not enough money to buy food?5) In the last 3 months, did you eat less than you thought you should because there was not enough money to buy food?[^2]

To construct the second model, a concordance analysis was performed with the full scale, that is, we investigated which questions had the highest proportions of positive answers among families with food insecurity. After the analysis, the second model was composed of the five questions that were considered most relevant regarding concordance with the full scale ([Table 1B](#t01){ref-type="table"}).

To compare the proposed models with the full version of the EBIA, initially, the concordance of positive answers of families with food insecurity was analyzed in each remaining question, so as to detect the most relevant questions in the identification of food insecurity. Subsequently, the models (of seven and five questions) were compared to the EBIA, which is considered the gold standard. The following parameters were calculated: sensitivity -- proportion of individuals with food insecurity, through the EBIA, with a positive result in the short versions --, specificity -- proportion of individuals without food insecurity and with a negative result in the short versions --, and accuracy -- the proposed model's probability of being in accordance with the gold standard for all the studied individuals. In addition, an agreement test (kappa index) was performed.[@r5]

The analyses were carried out in the Stata program, version 12.0 (Stata Corp., College Station, United States). Due to the fact that the PNDS database has a complex sample design, all the estimates were weighted, considering the design effect and also the calibration according to estimates of the Brazilian population, by means of the "svy" command.

RESULTS
=======

In the Pelotas sample, 58.3% of the heads of households who were interviewed were men. Less than 20.0% had nine or more years of schooling and almost 75.0% was younger than 60 years. In the PNDS sample, almost half lived in the Southeast of Brazil and approximately 40.0% had nine or more years of schooling. As for food insecurity measured by the EBIA, we observed a prevalence of more than 60.0% in the first sample and approximately 40.0% in the PNDS sample. [Figure A](#f01){ref-type="fig"} shows the questions with the highest number of positive answers in families with food insecurity (questions 1, 2, 3, 5 and 6). When this analysis was performed in the PNDS database, the same result was obtained ([Figure B](#f01){ref-type="fig"}). Based on these results, we arrived at the five-question version composed of questions 1, 2, 3, 5 and 6 of the EBIA. [Table 1](#t01){ref-type="table"} shows the short version based on seven questions of the EBIA (A) and the short version based on five questions (B).

FigurePercentage of positive answers among families with food insecurity in the questionsa that remained in the proposal for a short version based on the Brazilian Food Insecurity Scale; (A) Pelotas sample, (B) sample of the 2006 National Survey on Demography and Health. Pelotas, RS, Southern Brazil, 2013.

When we compared the prevalence of food insecurity that was found using the two proposed models with the EBIA, we observed that, while the full scale found a prevalence of approximately 60.0% in the Pelotas sample, the short version with seven questions showed a prevalence of 59.0% and the version with five questions, 58.0%. In the PNDS sample, the following prevalences were found: 39.0% by the full scale, 38.8% by the one with seven questions and 38.1% by the version with five questions ([Table 2](#t02){ref-type="table"}).

Tabela 2Prevalence of food insecurity according to the Brazilian Food Insecurity Scale and to the two short version proposals in two samples. Pelotas, RS, Southern Brazil, 2013.VariablePelotas samplePNDS-2006 samplen%n%EBIA^a^     Food security9139.68,99861.0 Food insecurity13960.46,57739.0EBIA^b^     Food security9440.99,03461.2 Food insecurity13659.16,54138.8EBIA^c^     Food security9742.29,12161.9 Food insecurity13357.86,45438.1[^3][^4][^5][^6]

In the sensitivity and specificity analysis, the short version with seven questions presented excellent results when the same cut-off point adopted by the EBIA to classify food insecurity was considered (one positive answer or more). Sensitivity was close to 98.0% for the Pelotas sample and almost 100% for the PNDS. In addition, the result with highest accuracy is the cut-off point equal to "1", which classified correctly almost 100% of the individuals in both samples ([Table 3](#t03){ref-type="table"}).

Table 3Sensitivity and specificity of the short version of the Brazilian Food Insecurity Scale, with seven questions.a Pelotas, RS, Southern Brazil, 2013.Cut-off pointsSensitivitySpecificityAccuracy%%%Pelotas sample ≥ 197.810098.7 ≥ 265.510079.1 ≥ 348.210068.7 ≥ 419.410051.3 ≥ 512.210046.9 ≥ 65.810043.0 7010039.6PNDS    ≥ 199.510099.8 ≥ 277.710090.6 ≥ 359.910083.1 ≥ 431.910071.3 ≥ 521.910067.0 ≥ 612.910063.2 7010057.8[^7]

Similar results were found in the proposed model with five questions. The cut-off point with best results was, once again, the same recommended by the traditional version. Furthermore, it was verified that, for the Pelotas and the PNDS samples, sensitivity was 95.7% and 98.1%, respectively, and specificity was 100% in both. Once more, for this cut-off point, accuracy was very high: 97.0% for the Pelotas sample and close to 100% for the PNDS sample ([Table 4](#t04){ref-type="table"}).

Table 4Sensitivity and specificity of the short version of the Brazilian Food Insecurity Scale, with five questions.a Pelotas, RS, Southern Brazil, 2013.Cut-off pointsSensitivitySpecificityAccuracy%%%Pelotas sample ≥ 195.710097.4 ≥ 258.910075.2 ≥ 329.510057.4 ≥ 412.210046.9 5010039.6PNDS    ≥ 199.510099.7 ≥ 277.510090.5 ≥ 359.210082.8 ≥ 425.710068.6 5010057.8[^8]

In the kappa statistical analysis, both the proposed models presented high agreement with the full version of the food insecurity scale, both in the Pelotas sample and in the 2006 PNDS sample. In the former, the seven-question version presented an agreement of 97.0%, and the five-question version, of 95.0%. In the PNDS, both proposals presented an agreement of 99.0%.

DISCUSSION
==========

Independently of the size of the proposed short version, both models showed high sensitivity and specificity when compared to the EBIA, a method that is considered the gold standard. In addition, the proposed models were accurate when they measured the prevalence of food insecurity, and their results were similar to those found by the original version. We highlight that this is the first study that proposes a short version to measure food insecurity based on the EBIA.

Since its validation in 2004, the EBIA has been used in national surveys to measure families' food insecurity level.[@r15] ^,^ [^c^](#fn3){ref-type="fn"} ^,^ [^e^](#fn5){ref-type="fn"} This scale aids policies that fight hunger and assesses people's perception of foods and also the availability of foods in the household.[@r14] ^,^ [@r15] Considering the importance of verifying and/or monitoring the food situation,[@r14] using a shorter scale based on the EBIA itself and not on instruments that have not been validated for the Brazilian population can facilitate the measurement of food insecurity and the development of studies that have little time or insufficient resources to administrate the full scale.

However, food insecurity is not easily measured, as diverse factors are associated with this condition, such as skin color, level of schooling and gender of the person of reference in the household,[^f^](#fn6){ref-type="fn"} ^,^ [^g^](#fn7){ref-type="fn"} and must be considered in the assessment. The short version models proposed here do not aim to replace the EBIA, as they do not measure the degrees of intensity of food insecurity and do not detect families that live in hunger situation, which is characterized by a scenario of severe food insecurity. The first scale that proposed to measure the household food insecurity level was created at the beginning of the 1990s in the United States of America.[^h^](#fn8){ref-type="fn"} Constituted of 18 questions, it encompasses all the food insecurity severity levels observed in households with and without children.[^f^](#fn6){ref-type="fn"} Subsequently, in 1999, a short version of the North American scale was developed containing six questions, with the aim of building a quicker and cheaper alternative to assess food insecurity.[@r4]

The differential of the present study was the use of two samples, one from a poor area of a medium-sized city in Brazil, and the other, representative of Brazilian women of childbearing age, which made the analysis become more robust. However, some limitations of the proposed instrument are: the impossibility of capturing other causes of food insecurity, such as the unavailability of adequate amounts of food in a certain community, neighborhood and/or region; the beliefs that restrict the consumption of available foods or some people's lower access to foods;[@r4] incapacity for distinguishing between households with and without individuals younger than 18 years; higher risk of food insecurity; and, like the EBIA, incapacity for capturing the food insecurity measure in an individual way, as it reflects a relative measure of the situation experienced by all the individuals in the same household.

Given the above-mentioned circumstances and reasons, we suggest the use of the proposed model with five questions, as its results were very similar to the original scale but with a lower number of questions compared to the proposed model with seven questions. In certain cases, like studies with very large samples, 14 questions increase the answering time; thus, the short version of the instrument will allow tracking the families in a food insecurity situation. If there is interest in verifying the food insecurity intensity degrees, the full scale can be subsequently administered only to the families classified with food insecurity by the short version. Furthermore, many studies have used food insecurity in a dichotomous way (presence or absence), and, along this line, the short version is also an option of instrument.

To conclude, it is necessary to apply the short version with five questions to population-based studies, in populations from different regions of Brazil, in order to attest its use as a food insecurity tracker and aid studies that investigate this condition, as well as the programs that aim to combat this problem.
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